The present study was conducted to examine the effect of humic acid concentration (0, 0.5, 1 and 1.5 ml/L) and some of biofertilization treatments (control, Azotobacter chroococcum, Mycorrhizae (Glomus macrocarbium) and mix of Azotobacter chroococcum + Mycorrhizae on olive seedling which grown under three levels of saline water (2000, 3000 and 4000 ppm). this experiment was carried out during two successive seasons (2015 and 2016) on Olive seedlings Picual cultivars grown in El-Sheikh Zuwayid station, Desert Research Center North Sinai governorate, Egypt. Based on growth parameters data showed that salinity level (2000ppm) produced the highest significant parameters of the olive seedling; for seedling height, trunk diameter, Branch number., Leaf number., leaf length, leaf width, leaf area, and also the fresh and dry weight of shoot and root system. The lowest values were recorded for salinity level (4000 ppm through the two seasons. Salinity level at 2000 ppm gives the chance of growing plant to complete all of its physiological processes at a proper time than that of high concentration. Highest salinity concentration 4000 ppm caused a decline in all the studied parameters throughout both studied seasons. Increasing humic acid levels from 0.5 to 1.5 ml/L % increased significantly all studied parameters when compared with control (0) in the two studied seasons. Application of biofertilization treatments either singly or mixed enhanced growth and plant biomass of olive seedling under different salinity treatment. Mixed two types of biofertilzer had a significant effect on seedling growth than control and one type of biofertilizer treatments.
INTRODUCTION
Olive (Olea europaea L) is considered as a moderately salt tolerant fruit crop, it is better than citrus, but less than Palm tree, irrigation with saline water can be harmful to many of olive tree with negative impacts on growth and behavior. In most coastal Mediterranean areas, in which olive is cultivated, the increased need for good quality water for human utilization limits the use of water for irrigation. Therefore, in those areas, large quantities of low-quality water are available especially saline water, which should be used to replenish irrigation requirements. Salinization of soils and waters is one of the world's most serious environmental problems in agriculture; it is limiting crop growth and productivity especially in arid and semi-arid regions (Sepaskhah and Yarami, 2010) . Toxicity of Na + in metabolic processes results from its ability to compete with K + for binding sites and to inactivate enzymes and essential cellular functions and, consequently, crops growing in saline soils may suffer the dual injury of Na + toxicity and low K + concentrations (Munns and Tester, 2008) .
Humic acids (HA) are the most active components of soil and compost organic matter, stimulate plant growth and consequently yield by acting on mechanisms involved in cell respiration, photosynthesis, protein synthesis, water and nutrient uptake, enzyme activities (Chen et al.,2004) . In particular, optimal concentrations able to affect and stimulate plant growth have been generally found in the range of 50-300 mg/ L, but positive effects have been also exerted by lower concentrations (Chen et al., 2004) . A distinction on the effects of humic acids should be made between indirect and direct effects on plants growth. Indirect effects are mainly exerted through properties such as enrichment in soil nutrients, increase of microbial population, higher cation exchange capacity, improvement of soil structure; whereas direct effects are various biochemical actions exerted at the cell wall, membrane or cytoplasm and mainly of hormonal nature (Varanini and Penton, 2001; Chen et al., 2004) . Magdi et al.,(2011) reported that bio-fertigation of microbial inocula and humic substances could be used as a complementary for mineral fertilizers to improve yield and quality of cowpea under sandy soil conditions which protect the environment chemical pollution and its harmful effect on human and animal health. A foliar application of HA increased the vegetative growth of olive cuttings (Hartwigsen and Evansmicheal, 2000; Muscolo and Sidari, 2007; Schmidt et al. 2007; Zandonadi et al. 2007) .
Biofertilizers are biological products containing living microorganisms that, when applied to seed, plant surfaces, or soil, promote growth by several mechanisms such as increasing the supply of nutrients, increasing root biomass or root area, and increasing nutrient uptake capacity of the plant (Vessey 2003) . Biofertilizers can be used as complements to mineral fertilizers (Canbolat et al. 2006) . Microbial inoculants mainly include freeliving bacteria, fungi, and arbuscular mycorrhizal fungi (AMF) (Berg 2009; Dodd and Ruiz-Lozano 2012; Vessey 2003 ) that were isolated from a variety of environments including soil, plants, plant residues, water, and composted manures.
Arbuscular Mtycorrhizal Fungi (AMF) is known to enhance plant establishment and drought tolerance (Querejeta et al. 2003) by various mechanisms including (a) improved water uptake, by which AMF effectively extend plant roots making the uptake of water much more efficient; (b) better mineral nutrition, especially phosphorus, as a consequence of effectively extending roots; (c) alterations in root architecture;(d) modification of some physiological and enzymatic activities, especially those involved in plant antioxidative responses; and (e) induction of the plant hormone Abscisic acid (ABA), which can play an important role in mediating some plant responses to different stresses including drought (Gamalero et al. 2002) . Under these conditions, AMF enhanced root surface area and promoted dense root growth, resulting in improved drought tolerance. Moreover, plants colonized by AMF were able to maintain higher water use efficiency, and growth was increased at a faster rate when irrigation was restored. Such adjustment of osmotic potential is one of the most important factors for plant survival under drought conditions. In addition, AMF may affect plant water potential by modification of soil structure.
Hyphae of AMF can improve soil structure by binding soil particles and producing glomalin, an insoluble gluelike substance (Augé 2001) . AMF may also play a role in the protection of roots from heavy metal toxicity by mediating interactions between metals and plant roots (Leyval et al. 1997) .
The beneficial effect of symbiotic nitrogen fixer Azotobacter chroococcum as free-living N2-fixing is attributed to fix atmospheric nitrogen, synthesis of phytohormones and vitamins, inhibiting plant ethylene synthesis, enhancing stress resistance and improving nutrient uptake (Massoud et al., 2013) .
Co-inoculation of AMF and Plant growth regulating rhizobacteria (PGPR) is also a promising strategy to increase plant tolerance to salinity and drought. It was reported that co-inoculation of the AMF Glomus mosseae and G. intraradices and PGPR Bacillus spp. on lettuce increased plant growth, photosynthetic rate, water use efficiency, and stomatal conductance after drought stress. The effect of the co-inoculation was better than inoculation with only AMF or Bacillus spp. Furthermore, Bacillus spp. inoculation also improved AMF colonization and growth (Vivas et al. 2003) . The objectives of this study were to evaluate the effect of the application of humic acid and biofertilization on olive seedlings under three levels of saline water (2000, 3000 and 4000 ppm).
MATERIALS AND METHODS
A field experiment was conducted at El-Sheikh Zuwayid research station, Desert Research Center (DRC), North Sinai Governorate for two growing seasons (2015 and 2016) on olive seedlings to study the effect of Biofertilization treatments and humic acid concentrations on the growth of olive seedling under three different salinity levels. The experiment was laid out in a split split plot design with three replications.
Three salinity levels were used (2000, 3000 and 4000 ppm) which obtained from El-Sheikh Zuwayid research station wells, four concentration of organic humic acid (0, 0.5, 1 and 1.5 ml in 1 Liter of water) were applied as foliar spray with four biofertilization treatments (control, Azotobacter chroococcum, Mycorrhizae (Glomus Macrocarbium) and mix of Mycorrhiza and Azotobacter chroococcum). The seedling was about 1-year-old (Picual cultivar) planted at 6 × 6 m apart grown in sandy soil, under drip irrigation system and nearly uniform in shape and received the common horticultural practices.
The chemical and physical characteristics of the experimental soil are presented in Table. 1. The rate of fertilizers added were 10 m 3 chicken manure per feddan, 500 grams of superphosphate, 250 grams ammonium sulfate and 250 grams potassium sulfate per tree were applied at the time of the winter service followed by adding 500 ml (5×10 6 cfu) of pure active culture of Azotobacter chroococcum and 100g of crude inoculum of Glomus macrocarpum (≈ 10 spores/g) singly and mixed to the root zone of olive trees. These microbial and humic acid spray treatments were applied at three growth stages before spring growth cycle (March), after 2 months from the first treatment (May) and after 2 months from the second treatment (July) in the two studied seasons.
Preparation of microbial inoculate
The heavy cell suspension of Azotobacter chrocchocum was obtained by growing A.chroococcum on Ashby´s media for 7 days at 28±2°C. The proliferation of mycorrhizal spores was carried out by pot culture; mycorhizael spores were obtained by wetsieving method (Gerdemann and Nicolson, 1963) . The isolated spores were proliferated with the barley (Hordeum vulgare) as a host plant in the pots for production of mycorrhizal inoculum. Then the rhizosphere soil till depth 15 cm from the roots and roots were used as a mycorrhiza crude inocula after 10 days from cutting the vegetative parts.
Sampling and determinations Growth and seedling weight parameters
In late October, tree height (cm) was measured for each season also trunk diameter, Branch number, leaves number, Leaves length, leaf width and leaf area were determined for two seasons according to Ghieth, (2009) . Fresh and dry weight for a seedling shoot and root system were determined at the second season.
Determination of Macronutrients (NPK)
Leaves samples were collected at the end of June 2016 and then dried at 70º C in a hot air oven for 3 hrs. The dried samples were ground and then digested for nitrogen, phosphorus, potassium analyses. Nitrogen, Phosphorus and Potassium were measured according to Page et al. (1982) .
Microbiological analysis
Rhizosphere soil samples were collected to determine the microbiological parameters, the root hairs collected for detection the percentage of mycorrhizal colonization.
Total microbial counts were determined according to Nautiyal (1999) , Azotobacter densities were determined by using the most probable number (MPN) method after incubating the tubes at 28 + 2 ˚C for 10 days on modified Ashby's medium (Becking , 2006) . Total actinomycetes count was determined on starch nitrate medium (Waksman & lechevalier, 1962) .
The mycorrhizal colonization in roots was estimated by the gridlines intersect method of Giovannetti & Mossa, (1980) .
Statistical analysis
Data were subjected to statistical analysis using the method described by Snedecor and Cochran (1990) . The least significant difference (L.S.D.) was used to differentiate means according to (Waller and Duncan, 1969) .
RESULTS AND DISCUSSION
Plant growth characteristics Data in Table 2 indicates that in the two growing seasons, seedling height, trunk diameter and branches number measurements exhibited significant differences for different salinity levels. The highest increases were obtained with salinity level (2000 ppm) being 83.59 cm,0.97 cm and 16.89 respectively , while 4000 ppm gave the lowest values being 64.69 cm, 0.85 cm and 11.99 for height , trunk diameter and branches number in the first season while the same parameters gave 123.4 cm,1.24 cm and 13.01 with salinity level (2000 ppm) while it gave 101.36 cm,1.1 cm and 11.43 respectively with salinity level (4000 ppm) in the second season. Salinity stress reduces height by nearly 21.7 % for 4000 ppm compared with 2000 ppm at second season; this may be due to the negative impact of salinity on plant growth. Salinity stress depresses plant growth and development at different physiological levels. The mechanism by which salt stress damage plants are still a discussing matter due to the very complex nature of the salt stress in plants (Zhu, 2001) . Among different rates of humic acid, there were significant variations at the level (p> 0.05). This may be due to humic acid is known to promote nutrient uptake as a chelating agent and improves vegetative characteristics, nutritional status and leaf pigments (Eissa et al, 2007) .
The highest concentration of humic acid recorded the highest increment for height, trunk diameter and branches number of Olive seedling being 60.39, 8.33 and 44.98 % of increase than control at first season and 33.76 , 20.37 and 46.95 % of increase than control at second season respectively. The results are in agreement with Zandonadi et al. 2007 they reported that a foliar application of humic acid increased the vegetative growth of olive cuttings. In particular, optimal concentrations able to affect and stimulate plant growth have been generally found in the range of 50-300 mg L -1 , but positive effects have been also exerted by lower concentrations (Chen et al., 2004) .
Biofertilization treatments showed a stimulating effect on different growth parameters either alone or in combination. Mixed treatments exerted percentage increase height, trunk diameter and branches number by 162, 9.52 and 55.50 % at a 1 st season, and by 110.64, 28.71 and 39.18 % at a 2 nd season, respectively. For single treatments, mycorrhizae give the highest value compared to Azotobacter. Such increases by the different biofertilization treatments emphasize the fact that biofertilization stimulates vegetative growth through different mechanisms like improve plant metabolic activity, enhance nutrient uptake, secretion of plant growth promoting substances like hormones, vitamins, nitrogen fixation, organic acid production (Muhammed et al., 2012) . Table 3 , clearly showed that humic acid (HA) treatments at a concentration (1.5ml/L) with Mixed Biofertilization treatments and first salinity level significantly (p> 0.05) increased all the studied parameters; i.e., seedling height, trunk diameter and branch no. than untreated control during1 st and 2 nd season. The positive influence of HA on plant growth and productivity, which seems to be concentration specific, could be mainly due to the hormone-like activity of HA through its involvement in cell respiration, photosynthesis, oxidative phosphorylation, protein synthesis, and various enzymatic reactions (Muscolo and Sidari 2007 nd season) respectively, were recorded at the concentration of 1.5 HA. These results may be due to the role of HA in enhancing some physiological and biochemical aspects (Schmidt et al. 2007 ). (Glick,1995) . Table 4 clearly showed that leaf measurements (leaf number, leaf length, leaf width and leaf area) negatively affected by increasing salinity during the two seasons. Different humic acid concentration positively affected leaf measurements while the highest concentration recorded the highest value for all measurements. While biofertilization treatments significantly affected leaf measurements especially, mixed biofertilization treatments (mycorrhizae+Azotobacter) recorded highest values being 167.31,6.18 cm,1.37 cm and 6.37 cm 2 for leaf number, leaf length, leaf width and leaf area respectively at first season compared to single treatments and control while, it recorded 381.12, 6.22 cm,1.39 cm and 6.33 cm 2 at second season respectively. As for interaction effect data in Table 5 demonstrated that biofertilization treatments improved leaf measurements (leaf number, leaf length, leaf width and leaf area) under different salinity level and different humic acid concentration. The treatment of a mixture with the lower level of salinity and humic acid (1.5 ml/L) achieved the highest significant leaf measurements (274.70, 6.4 cm, 1.5 cm and 6.9 cm 2 ) in the first and (757.5, 6.77 cm, 1.53 cm7.1 cm 2 ) in the second season, respectively. Represented results clearly revealed that biofertilization treatments with humic acid concentration reduce the negative effect of salinity.
The obtained results in agreement with Muscolo and Sidari 2007 they reported the positive influence of HA on plant growth and productivity, which seems to be concentration specific, could be mainly due to the hormone-like activity of HA through its involvement in cell respiration, photosynthesis, oxidative phosphorylation, protein synthesis, and various enzymatic reactions. Also, Rojas et al., 2012 showed that Inoculation with Azotobacter strains has been shown to have generally positive effects under saline stress by facilitating uptake of K + and exclusion of Na + as well as increasing phosphorous and nitrogen availability. Tables 6 and 7 showed that, the highest olive fresh and dry weight was attained by salinity level 2000 so, increasing salinity level decease fresh and dry weights of Olive seedling in addition ,fresh and dry weight of seedling was also affected by different humic acid concentration increasing humic acid concentration lead to increasing both fresh and dry weight for both shoot and root system in the second season. As shown in Table 6 biofertilization treatments greatly affected the fresh and dry weight of seedling shoot and root system, Mixed treatments followed by single treatment with Myccorhizae than azotobacter recorded the highest value compared to control (without inoculation).
Concerning interaction effect on different salinity levels, three humic acid concentration and biofertilization treatments obtained results in Tables 7 clearly showed that, humic acid with Biofertilization treatment with different salinity levels enhanced fresh and dry weight of Olive seedling shoot and root system in the second season, the highest increment was recorded by humic acid at concentration(1.5) with mixed treatment at salinity level 2000 being 277.72 g and 106 g for fresh and dry shoot system weight respectively . While fresh and dry root system weight recorded 240.28 g and 91.72 g in the second season respectively.
Stimulating effect clearly appears between humic acid application and biofertilization treatments to mitigate salinity effects as shown by Magdi et al., (2011) they reported that biofertilization and humic acid could be used as a complementary for mineral fertilizers to improve yield and quality of cowpea. Table 8 indicated that the highest values of N, P and K contents were attained by salinity level 2000 so, increasing salinity level decrease N, P and K in Olive leaves, in addition, Macronutrients were also affected by different humic acid concentration increasing humic acid concentration lead to increasing the values of NPK in both studied seasons.
Macronutrients
As shown in Table 8 biofertilization treatments greatly affected of the values of NPK, Mixed treatments followed by single treatment with Myccorhizae, azotobacter recorded the highest values in comparison with control (without inoculation) in both studied seasons.
As shown in Table 9 the interaction between mixed biofertilization and HA gave synergistic with the lowest level of salinity gave the highest values of N, P and K being 208, 15.7 and 286 ppm in the first season and 214,15.68 and 291 in the second season, respectively. Treatment with A.chroococcum and G.macrocarbium mitigated the adverse effect of salinity where Olive seedlings were able to grow and survive with the majority of treatments. Application of HA (0.5, 1 and 1.5 ml/L) alleviate the adverse effect of salinity on Olive seedlings. Enhancement of leaves contents of nutrients using humic acid had been noticed to be due to increased nutrients uptake such as N, P, K, Ca, Mg, Fe, Zn and Cu David et al., 1994 . These results agree with those of Pellerin et al., 2007 who concluded that mycorrhiza is capable of taking up, translocation and transferring water and nutrients because of the enlarged surface area of the roots zone. In the same trend, many investigators demonstrated that the positive effect of dual inoculation with N2-fixer and P-solubilizer. In the same trend, many investigators demonstrated that the positive effect of dual inoculation with N2-fixer and P-solubilizer. Table 10 showed that the microbial determination (Total microbial counts, Azotobacter densities, mycorrhizal infection % and Mycorrhizal spores) at rhizosphere of inoculated plants were recorded significant increases with salinity level 2000 and decrease with increasing salinity, HA concentrations 1.5% recorded the highest value for microbial determination. For Biofertilization treatments it was found that microbial determination recorded the highest value with mixed inoculation treatment compared with control These results incompatible with the finding of (El-Wakeil and El-Sebai, 2007) who reported that total microbial count was higher significantly in mixed inoculant's strains than in single inoculant.
It was clear from the data represented in Table 10  that inoculation with A.chroococcum and G.macrocarbium stimulated the activity and growth Total microbial counts, Azotobacter densities, mycorrhizal infection percentage and Mycorrhizal spores.
The interaction between salinity, humic acid concentrations and Biofertilization treatments were represented in Table 11 The highest total microbial counts were associated with first salinity level (2000 ppm), humic acid 1.5 % and mixed treatment (A.chroococcum and G.macrocarpium) being 190 and 211×105 cfu/g dry soil at first and second seasons respectively. These results are compatible with those obtained by (Ashrafuzzaman et al., 2009 ) who reported that, inoculation with the plant growth promoting rhizobacteria like Azotobcter, had stimulation effect on the population of rhizosphere microorganisms and increased their numbers by more than 50% at the end of the experiment compared with the number recorded before planting.
Soil Enzymatic Activity
Soil enzymatic activity clearly affected with Salinity level, increasing salinity reduces enzymatic activity, while increasing humic acid concentration led to increased soil enzymatic activity. biofertilization treatment either single or mixed inoculation stimulate soil enzymes especially mixed inoculation. Dehydrogenase, Nitrogenase and phosphatase enzymes were measured to clarify the effect of the different used biofertilization treatments and humic acid concentrations on soil enzymatic activity. Soil enzymes varied within the different biofertilization treatments and HA levels. Azotobacter chroococcum inoculation as single treatment gave the higher values of soil enzymes than Mycorrhizae, while, mixed biofertilization Also, the addition of biofertilization treatments and HA level had a pronounced positive action on the quality of nitrogenase and phosphatase enzymes in both growing seasons. All biofertilization treatments improved the microbial activity in the rhizosphere zone and recorded significant increases, compared to the uninoculated treatment. These increases may be due to production of phytohormones such as Indoleacetic acid (IAA),gibberellic acid, cytokinins and ethylene (Glick, 1995) , a symbiotic N2 fixation (Dobbelaera et al., 2003) , antagonism against phytopathogenic microorganisms by production of siderophores (Scher and Baker, 1982) , solubilization of mineral phosphates and other nutrients (De Freitas et al., 1997) .
CONCLUSION
Biofertilization and humic acid application have the potential to improve Olive (Picual) seedling growth under salinity stress. Mixed biofertilization treatments showed synergistic effect toward elevate salinity stress on Olive seedlings and improve growth parameters. Humic acid application has a beneficial effect not only to plant growth and soil but to biofertilizers applied as well. Finally from this study we can concluded that Olive (Picual) seedling achieved the highest values in all studied parameter under salinity 2000 ppm plus humic acid 1.5 % with, Azotobacter chroococcum and Myccorhizae as mixed biofertilization treatment.
